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ABSTRACT : PURPOSE: To lessen the short channel effect by suppressing the extension of a depletion 
layer within a MOS transistor in the structure wherein recessions are formed in a substrate 
while the substrate on a gate electrode forming part is raised. 

CONSTITUTION: Recessions 4a are formed in source/drain regions in a P type silicon 
substrate 2 while a channel forming part becomes a raised part 6a on whose crest part a 
gate electrode 10 is formed through the intermediary of a gate oxide film 8. On the other 
hand, high doped source.drain regions 12, 14 are formed on the bottom parts of the 
recessions 4a while low doped source.drain regions 16, 18 are formed on the sides of the 
raised part 6a so as to form an LDD structured MOS transistor. Furthermore, a P type 
impurity diffused regions 26 in the same conductivity type as that of the substrate 2 but 
higher impurity concentration than that of the substrate 2 is formed in the deep position of 
the raised part 6a so as to suppress the extension of a depletion layer. 
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(2) 

1 

[#fF«t*©tSH] 
J&sn, Mte^jg£R©^^fi^Mti«g?©y-X • 

So 

MSfcy- MftMtS^UTy- htl)W)SSnt« 
y-x- PH>**#a$ft, tWBIBB»©«iiiteW:ffi 

3 ] y'j3 >S«fflffitt«^© +*«fcPi«I 
©*Rffi^6ftjBL-fcftiB««»»Js!Ean, ^©l^jggG© a? 

y-x- HH>wi)J*ft, t5taKegl5©«ffiicttte 
**MWB*©v-x • Hw-o^jasnr*?), its 

[MF&B4] KTffllB (A) #s (C) G-frts^m 
#:S^©S5i^rft. 

(A) ->Un>It±ty- h«Ml«M/r#'J ->U 

& 

(B) 3EK:y-M6«RRt«ttEt>X!/^>^L-T»R 

tei*B«a:iHi«a:*»dWsnjB, 

(C) y-X- HW >ffl©*«to&S«*ffl©ift*;fr 

Tf3t«ft*«Hi*n!iiita'tt*=:tfc«j:o, tfrtacn^js 

[*#B5] KT©IS (A) (C) £#tf¥3? 40 

(A) ^>j3>aHi±fcy-nttwift^b*c*U">u 

(b) Ksc^-h»MRtf;s« i feXi/5 i >^LTam 

(c) y-x- HW>fflKli««l;o*&8 2aBB 


#IS¥5- 3 4 3 6 7 4 

2 

[i^5 6] «T©X6 (A) «»6 (E) 

(A) ->'J3>Si±l:y- HIBUR*^tT#'JS''J 

y- hmmm'bxy<?>>?tz>n:n, 

(B) 7JkfrUttXy5 L >^?&£ffl^Ta«£Xy3 1 > 

(O y-x - PW>Jfl©*iI**liiB*©«ilfc*f 
b t a a* ©*»# a 6 e«& tc -f * a-t s x 
e> 

(D) -t-CDH, ffi^&^L-TX^^n^i/SJSf' 

«B©flM6£j§&8T*xg, 

(E) -£©SfiiBfclS&©«S£vx#£bTy-X • Fl^ 

A-r&xe,. 

mmm 7] «T©ie (a) a>6, (f) s-&tr¥» 

(A) 5/»j3>lt«±fcy-MMMI«M»T#'J^U 

y- Mftwufexy ^>i^r*xe, 

(B) T;U*'J1*X^^>y?g&ffl^Ta*SX^5 1 > 
yTS^i:fc<tD, »«fcIHl«ft^jSW-aii:*>fc»flif 

(O y-x - FW>JB0****lfiB*0*HiIfc*f 

a. 

(D) y-x - FW>fflffl»SfifflWoS 

«E*ft* e> 4>astc^ * >aA-r-s xg, 

(E) «Wift»J«l/TXy^yjr*llrr51 
£ fc ± D y- h HHP 5 ftMBKiSflMMfl tc ttTffi 

(F) ^©*fii^lK©«&VXi'i;LTy-X • HK 

>m (D^mm * e aa«ns©^^rRi^ & sss tea 

AT^XSo 
[Sfcfc»8] JJTF©X@ (A) (E) 

(a) v-U3>s«±cy-hffi»si^LTy-h* 
«*^-rsxe, 

(B) -£©«, y-x - FI/-r>i»!£©S*££Xy?> 

(o *«ti^D*ms!©^««^se«*«aM©te« 

6«!< -r ^->ffiA-r-5xe, 
(d) mutmmmmo7fmm?tm®Mmo%m\ztt 
b tka s©^s6 as k: «t o &mm tc-r * >a a 
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(3) 

3 

(e) &mtKttmmm<D^m®i*mmtiLiim<D&m 

[1**319] ETFOXS (A) (E) S^tT^* 

(B) ->'Jn>S«±(cy-h*6«*^LT^-h* 

(C) V-X ■ HH>M«*«Sl7f> 

(D) *«iK*f**ffl©5F«4ft**«Sffl©SiBk:^ 
U TK Aft ©*«> lelteaAfetc J; d raMEfc-r * >&a 

(e) s«tSMSSs©^UE»&atss«*ffi©j*«« 

[0 0 0 1] 

[*|g±©fijffl#lf] #f&§H«V-X • FW>®»© -2? 

fife-So 

[0 0 0 2] 

[«£&©&«] L S I (D&Mffiit^mmtfffflCDMmvfi: 

igJIS. *©*ffPEil/TLDD«e*t«ffl*nT*fc. 
LDDfcjtfCi^TB, V-X- HW>««©fiiS 
^S«ftS«©5 lj f^fi:$^[S]©fi$^fi<LfcD> fl£ «? 

^*«*»«© t*^ti:j;o*y 

[0 0 0 3] ^*©LDD«jg©«iS^teK, y-bS 

fiiSfc-f*>ttALfct, y-h*«©«fflfci»»i& 
«s*TS«titt«^*fi< u«t5 t-rn«ifi»*©fli 

sa^< i/t#5woy-x • \*i"(>m<D*ffim-i so 


#IS¥5- 3 4 3 6 7 4 

4 

[ooo4] ->u n >s«±icy- bm&m&ft 

tSttTffi Af-5 Z. £ K<k 0 , -£©ftgffl$©fflgKHgi!g 
©JtmB*^LfcLDDifi!ji©MOS f-7>yX^ 
«*StlTVs* (WW¥2 - 5 4 3 6#&*#)«) . * 
©ffl*©<fc5iC. ft^*©#MtCLDD©ffiS*^#I 

LDD»atjt^T«-T-*»y- h«««*»5(tnT«^ 

tC5*aiflf ; 5<fc5lC?5:-5©T*5/ Ml/f bn>© 
[0 0 0 5] 

©*«SfteS-B:fc#|ji©MOS h5>> J X^t?. LD 
D ©{£ffiffi*M«£ffc««©ft $ & J: D * < ' t £ 

swt-rsfe©TS5„ *^©H2©aw(a, a«tc 
ca«ft»j*u, y-h«*#»j*3n*«fl>©as*£K 

fiStftiflOMOS h5>-^?l:iV»T, £2)g© 
[0 0 0 6] #»9I©83©BW», SttCEOflteXttft 

ig©MOS h^^x^&slfflWiD&^&^xgfrr 
»)jst4Ctl:»5. #»SH©84©gWtty-h*« 

mos F5>-^x^*»a-r<5*ffi*«tt-r*citT?* 
So *5i9B©*5©B»tt, asfcEUKsjudtu, y- 

©#^SMfcLDDil0MOS h^^^X^SSifi 
[0 0 0 7] 

ttWHft*PSrt-*&»©#gH LDD*is©teais^*fi 

*^1im*©:ft3£«fc0IKT*;fc»fc. *»«©¥* 
~> U 3 >SS©«tt«*©**«KW«© 

gi««ssn. -e©i*e«©iH*fcy- Mfsiwn*^ 
mrnvmrnzim^wvammav-x - fkjtwm 

[0 0 0 8] £2g ©##£«!*. 3 fc&fc, *^BJi©¥ 
3?{£ggT», ~> U 3 >S«©}Stt««©tf A«fcH« 

mmzy- bman^vxy- bfmi>Wf$.z*ix& 
^EgB±Dfi^«ffiic«^M#i««©y-x • 
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V-X- HU-^>*5^$nT*D- SS^*fi«Sfl?©V 
-X- Hk-f>ffi^tSMt©KXH^E«roSV^B 

[0 0 0 9] y- h*«fcWgft£n«ffi#<Z>£«£Bjfi 

□aBre»*r«fc»ic, *»?ii©«fc6ftictt, «t© 

Ig (A) #><5 (C) S^A/TH*. (A) ^U3>S 

Mi*»*t*it, (b) mzy- 
h t> x y ^ > y i, t»«^ rs« t kw 

ift»*r*n3B, (O v-x- FlH" 
[0 0 10] f- YW&m&Zn*toKtoW6W8& 

fej&fc, aMSWttBrFoxa (a) (e) 

^3, (A) S/U3>aMRkcy-h«B«ft^bT* 

L-, wizf-hmmmisxy^ytfTzjin* (b> t 

»©ltiE«&»J«T*XS, (C) V-X • >JS 

flMSte-f^aA-rsxe. (d) 

*5ttElftiB«Wffifc*»«tT«««©fl!lSft»rt"r«X 
& (E) *©«#H©«fifcVX£i:LT7-X ■ H 

w >ffl©^f^ti*e^s**M©»«*^^eig»s 
tcftA-r&xs,, 

[0 0 11] X«ft®8S©grH^«*-&PtcL.fcMOS 
h5>5»X^*«Jfi-r-BJf*LV»««T?tt. V-X- H 
H - >ffl©^Mtl^K^©^Mfc#LTet^©^ 40 

[0 0 12] ££B©#tf£JJ&;l;fcLDD*iii©MOS 

(A) (E) (A) y'j3>ffii 

ey- M6#K*^bry- Mit»*t«i8, 

(B) *©&, V-X - HW>««ffl*K£l7f> 

yL.Ta«fciH»*3Bj«'r*njB. (O sk^c* 


#IS¥5- 3 4 3 6 7 4 

(5 

mATZ>r.n. <D) g«<hK»*S33©^iS9E%£fi« 

stc^^>aA-T5ie, (e) mmtKttmmmo^ 

[0 0 13] ^SJf ©#tf£W^fcLDD«Sg©MOS 
«, ETF©ie (A) (E) S^A/Tlr**. (A) 

6jSB<-f*>aA*r*ie, (b> ->U3>at«±fcy 
-M8»iis^uTy-h«aa»ri6-rsnyi. (o 

•?•©«. V-X - h*W>«««)M*Ii/f>^LT 

mmzw&&M&i? sxg, (d) iffits^sn© 
^se*&***K*fl©^icji!ifLTiftfta!©^(-feiirettA 
Scfc«fcofi««fc'f*>ttA-rsxa, (e) 

fc-f^-^ttA-r^xs. 

[0 0 14] <:t>aAfclRl/r». S«2©*M©^ 

«s^ifii^saA-rs»'&T'b, ^Y^'j>ysKr<"fc«> 
2Snr*sSit-5©!&«— «wt?»-5. i/^AbT, rats 
WBanotfeR#iatt»6iw~i 0Asaffv>&4ft«iBi 

[0 0 15] 

©ftESP 6 ©m«C»y- hKfl:R8 «M/T#'J ->u 

n>tcT&-&y-h«ffii o*tjgjssanrvi«. *«2 

fc^$nfcC3SI54©^$ttl 0 0 0 ~§c 1 0 0 0 AT 
ifcSo Cl©±5^^©IHg|54tt7JVAU'l4Xy?>y 

^tlX^D, (1 0 0) ffi§t>^)5/Un>X«S7^* 
UttX7?>y'tTl7f>mi (1 1 1) M&ffliJ 

[0 0 16] C3fl54©jSSI5iCttafc# J ? >l J>fj;i:©N§!!^ 

u-i>mmi 2, 1 4«^nT*o, fegfi&6©ffii 

ffitC«N^M*W£gSic^ASnfcV-X - H|/-f 
>*«1 6, 1 8*JJgJ*StlTV>«. KfiSV-X • H 
K>S«12, Uifillty-X'HWXWl 
6, 1 8i:iOLDDfiOMOS h7>J?X^A« 
Sntt^. S^(4*»S^nTV5S*i, MOShv>v 5 

©n>^^ h*-JUS:^LT><^JHE^V-X • Fly 
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(5) 

7 

mV-X • FK>I«1 6, 1 8<DS3*Tfi<ftr>, 

[0 0 17] H2tt»2 0S8»«S«fcT. E2-rttH 
»4a©J8ttiS*Hl©ig«4iSfc-3T:l30. HIS856 

5. EJ8B 4 a©JffiB8tCliNSOig««^!» 

*l, RjBa5 6aO«lffc«C««^«1(H6tMlfc«fc*V 10 
-A • FW>«*£1 6, 1 8ASMSntLDDfi 
©MOSb7>-7X^«StlTV^. iS*g?V-A 
• FH>I«1 2, 14£*K2i©|«fc, M2i 

n ctiitis 2 i d t>^«*w«<oiesi'» psPFiw* 

$£m««2 2, 2 4*«j|*snTV>fi. P*Si£f$[fi«2 
2, 2 4S^tt^r£fcJ;l9^P<Z)#^W^en, 

[ooi8] H3tt»3©*i6««i£*b-r. m2<Dmm 

-So 

[0 0 19] H4ttJS*2fclHI«£»*U HiggB©]! 

©mos h5>^x^sii>a:Vii8ftTrtte-raiefi* 
(a) pa^u n >*s 2 ©aic^iffl?^ - jp 

FKftBI *«MtU 1 5 OA 

JftflStt 3 0 0 0 A-riSffiSftSnfc# U -> U n >R 1 0 30 

(B) #U'>'J3>R1 0±t7*H/i?XhR*M 

(C) l/^XM^- >2 8&TX^fcbT#U>' , j3 

1000 A~ 3000 A, m%.\i2 0 0 oAoi^cx 
[0 0 2 0] (D) K ft: ^fffl ^>^SK 40 
0 ls ~10Xl0 ls /cm ! ^t>aAt5. £©ffij 

s^3 t:m\H~vm^^?>. 

(e) j»itta*jtuT-f*>aEA3nft:^««ssitft: 

3*, *»oii:ms*S. £ftC±9H8B©j£irT?fciiS« 
S^FiffiifeffififliS 12, 14 jWMESfu KiSBB 6 a © 
«WT?BfillflE^«i«JKfl«*l 6, 18*t»jJ3tl 

flfcfftt 12, 14 t^jggB 6 a ©«Hfc:»JS5«*ft3fi« 50 


#IS¥5- 3 4 3 6 7 4 

8 

m^n^mm® 1 6 , is ©fc^©^ :t >&as 1 k 

[0 0 2 1] H5BH4tB*OLDDlifiSaa«I 

(a) y-hmai o&jbjsu j£«2fcpa»*»*-r 

(b) jRffiasttu, axsn&TiiiG«oiSttfl:tit« 

»©Si£ISS tfcL D DIIOMO S b5>?X* 

[0 0 2 2] H6«m©**«S«i-rs>M*fcjRb 
fct>©T?&5. 

(a) s 4 (Dism t wim\zvzm?ftMm y a -)V 
ftiet?»iisnfcgtt<gj«s©stS2±fcy- h&nsgts 

£J£jE&b. ^©±tC#Uv'J3>|g|l OSJgJ&b. ^© 

(B) |/^Xh/^->2 85'7X^I:l/T* l J-> l j3 
>«ll 0 £^-hK^K8SX-y?>^bfc^ £«2 

(10 0) SSfe^y'J3><i«tt5t. (Ill) 

b s«s fc t> -3 «fc 5 c x y 5 1 y fftmn brii^f 

©&jg8B6j&tjgj£3ft5. 
[0 0 2 3] (C) S«*lS©feK*|Rl*>6«V>fc^|Rl 

^6N^^ft©u>xttat*&aA-r'5o c©f»ra« 

(D) ^©J;5EPSGg|fc£©*BlB«£*^U x 

y y ? *n-r z. t c<t n v-nm i o ©«b^ e> 
seins 6 ©iijB(c^(tTj®g«©fia 3 o * . 

(E) DI3 0 SYX?l:bT»S2l:Nl^Mi»©'J 

>x«ttt*ss«s«ss©^77[Ri^e.aA-r^. - 

©H©aAiBl XI 0 16 ~1 0X1 O'Vcm'tt 
•5.. «li£**« , rc.a:CJ:DHl©LDDlBJfi©MOS 

[0 0 2 4] ia7«01©SifS«&SiC3fe^L-fcLDD 

(a) hK^K^rrt-Lry- bnm&m 

*Mt-5tC5*rfiH6 (A) , (B) ir^CT* 

(b) »«>iiMg-r^->aAfc±Di*E«o«mfcfi»aE 

[0 0 2 5] (C) B££ffi*ffi©ftigfc£|p]^SN13* 
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(6) 

9 

(d> ®6£mm\ztmm<DMm3ozMf&?z>. 

0 7TiJIg (C) Tt»gfflN»Mi^At5I 

BftiiinL&zitasifi/^. tpmmt\z (b) -?©©« 
*t (e) -vomwkmto^fsimstvib^. H7ic<fct) 

[0 0 2 6] H8ttB2©Sg*«*«»-r5#ft*3SL 

(A) v ^-JWF&fcR 2 OT^SIStifeP 
lyij3>M2 (Jtjgjn5~2 Oficm) ©Stt«« 
fc, JBBtfiftl 5 0 A0>y-HWU*8S»jaU ^© 
±|CW»WB3 0 0 0A©#U5/U3>RSJ§«U ¥ 

•So 

(B) y-FBtegtSSXy^^U EtCg«2£8? 
S1000~3000A, #!|*.(£*5j2 0 0 0 A©jgSC: 

[0027] (o &m2tmvmmmv)tfu>'i*> 

£ F— Xfil XI 0 13 ~5 X 1 0 1 3 / c m 2 

O-t * >a AteS« 2 £#W C LT-T ^ > AW*PWS 
«*Bf©ife»)J>6 7aESflE«<J;5fcU 2«2£Bfi 
TTHMESIirTff'S. COjFU&ErtEaAtt^^^'J^^* 
E5±-r«fe»©fc©T*-5o cntC<t<3Sfe2©E]gB(C 
ttPl©fiiKW««i«2 2, 2 4««»*4n 

(D) U>-f*>SK-XIlxl0 1J -3xlO u / 

fe-f^->aA-T5o c©Kfo-f*>A»«r4*«2©a 

FTC letted*. CintCj;i3KSffl6 a ©fllM£#tr[HI 

(e) at^-r^&F-XMi x 1 o i5 ~i oxio is 

/cm 2 1?ft^S3«0. 2 Mmt^Si^icaAf 

*. c©aA«««*ffi©^«i*iR]^e>ffoT ! fe<j;<, 
«i2. i 4d»»j«sn«. ftAan&-f*>ai*«ia 

tC±f3Jg#ftbt£»^-&nt^ 0 2©LDD#ISifc& 50 


#IS¥5- 3 4 3 6 7 4 

10 

So 

[0 0 2 8] BI9ttH3©*J|«t»i-r**i**7SU 
fcfc©T$>So 

(A) * ; ?4M«ffl7-f-JH«ltfl:Bl2 0T?H*n&»tt 
ffiWctfci^ lXl0 13 ~5Xl0 ls /cm 2 
T, ftA8t3#S0. 2~0. 3{imfflf-f-^t*Jl' 
F-7*«*2 6*Jg«err*. 

(B) #n>^:fr>&A©&##Lfcl£tt£#©ltl"fclB 
*^*bfc^, y-FBfcBt8fcBf(SU #'Jy'j3> 

y- hs* i o s^errs, 2 8 b9Mmmm<D 

[0 0 2 9] (C) y-M«8tyij3>H2^ 
lyf SS^O. 3-0. 5 *im©mai4 a* 

ttKieffi6 a©^&ttffitc#ft^S,fc3t;:ftS. 
(D) iJW ;t>£F-XS1 x 1 0 13 ~3 x 1 0 13 / 

-f^ffiAf*. E ©«#©•* :*>©ASt^lRl»*«*ai 

(e) afc^-r^->^F-xsi x i o is ~i o x i o 15 
axftflrr. i©Nf©^^>aA^«*ffi©Sitft*iBi 

So cnfcJ:DIH]«©is«fci«««Nffl/Fi|iB*WS*«« 

1 2, i 4»j$sn5. ■£©«, siwaasitrcitfc 
j: d h 3 © l d d mm *m & ns . 
[0030] h 8 xtaa 9 ©«&£»•*?. ^-n-?n©:n 
s (d) tun (e) ©BBtai«^Bfs#ii«fl;-r*fc 

*fcv'UnW^>&aA-rsxSS3iiIlL/Tt)<J;Vi. 

*■©«> u n >-< ^->aAxeajiiii LTS*^Ms#a 
Hftt-s^tfc^D, ig (e) Tfifc*-f 

H©j*H^lRl^e.aALTfe?v*U >7*Si*i 

©Tfkt&V*. fd^-ti^^nSMOS h7>yX^Ol 
SH&PHtrLfcD. S«lC}x;V£jf^LTCMOS 

©ttHfca^V»T«*fc*K-r«ii:d»T#«. 
fc±**©±3&*WiE©»W©«tS««HfcJB?"S 
t)©T*S„ 
[0 0 3 1] 

ft<Dmfa*mmMms£tmzfcz,£.5\zmntsi±, ^© 

ifiiOftiCLD D#ttt©fift&^4btt1ftW*&7B 

^^^©m^o^^^iDSfn-rs^t^T^So * 
SMHfcJ;!). ?^^;i/*^j*2nsffi^©*tKSftfi2 
*. *©iSiB«©«HCLDD«i3e©fijiaE3F««ie« 

I«SMt-Sttfet. l**tt»«flf©V-X • Fly 
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(7) 


#IM¥5- 3 4 3 6 7 4 


11 

7-X- FW>l8HiSi 
U * , 3ffiAiMIT»RS»BOTl'J"eia«3**39>, X 

[0032] ttwoumxmz&t). y-h««*» 

#©fi«^jggB©^ffi^£l^tcL&MOS F5>>> 

**|6l*6«<'f*>ttA-rsrtfc<tO, ££H©# 
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